General information
All commercial reagents were used as received. Unless otherwise stated, reactions were conducted in flame-dried glassware under an atmosphere of argon using anhydrous solvents (either freshly distilled or passed through activated molecular sieves). Silica column chromatography was performed using silica gel 60 (Fluka 230-400 mesh ASTM) or silica gel 60 (Merck 70-230 mesh). 1 Differential scanning calorimetry (DSC) was performed using a DSC Q100 from TA Instruments.
Measurements were carried out at a heating and cooling rate of 10 °C/min from -70 °C to 70 °C.
Elongation tests setup: polymer specimens were uniaxially stretched by means of a handcrafted device, whose small size and geometry allowed the spectroscopic characterization of the samples under load. The simultaneous translation of two metallic clamps in opposite directions within a screwdriven rail table keeps the centre of mass of the sample stationary. Specimens were loaded at a rate of 0.5 mm s -1 .
UV-Vis spectra were collected using a Thermo Scientific Evolution 260 Bio spectrophotometer; for measurements in solution, matched quartz cells of 1 cm path length were used in the two beam paths.
For measurements on films, air was taken as the reference.
Fully corrected steady-state emission spectra were obtained with a Fluoromax-3 Horiba Jobin-Yvon fluorometer equipped with a Xenon lamp as the excitation source. In order to minimize inner-filter effects, diluted samples were analysed (optical density < 0.1). For liquid samples, standard 1cm´1cm quartz cells were used. Films were placed in front-face excitation position, with an orientation of S3 about 30° or 60° with respect to the direction of the excitation beam, to minimize reflection and stray light.
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Experimental procedures
Scheme S1 General synthetic scheme for cavitands involved in this work.
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The synthetic procedures for quinoxaline 1 and QxCav C2A have been already reported. 1 Literature references for 3QxCav, 2 2QxCav, 2 Res[C6H13, H], 3 Res[C6H13, CH3], 4 QxCav CV, 5 QxCav
Mono-w-decene functionalized tetraquinoxaline cavitand (C1A)
Triquinoxaline cavitand 3QxCav (0.260 g, 0.22 mmol) and K2CO3 (0.039 g, 0.28 mmol) were suspended in 5 mL of DMSO. After the addition of dichloroquinoxaline 1 (0.091 g, 0.24 mmol) the mixture was heated at 70 °C under microwave irradiation for 30 min. The reaction was quenched with water (100 mL) and the precipitate was filtered, washed with water and dried. Flash column chromatography (hexane/AcOEt 9:1) afforded pure cavitand C1A as a white solid (0.215 g, 0.14 mmol, 46%). 
Resorcinarene [C9H17, H]
A 37% solution of HCl (2 mL, 6.6 mmol) was slowly added to an ice-cold solution of resorcinol 
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Bis-w-hydroxy functionalized tetraquinoxaline cavitand (C2H)
DMSO (2 mL) was added to a solution of cavitand 4 (0.040 g, 0.022 mmol) in 1 mL of THF purified via alumina percolation, followed by H2O (160 µL) and N-bromosuccinimide (0.008 g, 0.048 mmol).
The reaction mixture was stirred at room temperature for 12 h in the dark. Volatiles were evaporated under reduced pressure and the crude was dissolved in CHCl3 and washed with water. Purification 
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Tetra-w-hydroxy functionalized tetraquinoxaline cavitand (C4H)
DMSO (1 mL) was added to a solution of cavitand 5 (0.054 g, 0.023 mmol) in 0.5 mL of purified THF, followed by H2O (100 µL) and N-bromosuccinimide (0.027 g, 0.23 mmol). 
X-ray data collection and crystal structure determination
The crystal structure of QxCav C4A was determined by X-ray diffraction on single crystals. Crystal data and experimental details for data collection and structure refinement are reported in Table S1 .
Intensity data and cell parameters were recorded at 100(2) K at the ELETTRA Synchrotron Light Source (CNR Trieste, strada statale 14, Area Science Park, 34149, Basovizza, Trieste, Italy). The raw frame data were processed using the program package CrysAlisPro 1.171.38.41 7 The structure was solved by Direct Methods using the SIR97 program 8 Figure S1 X-ray molecular structure of QxCav C4A; crystals grown from CHCl3/CyHex. H atoms have been omitted for clarity S16 
PDMS samples
Soxhlet extraction tests
In order to prove the effective participation of cavitand double bonds in the hydrosilylation reaction and thus validate the proposed method, Soxhlet extraction with CHCl3 on two PDMS samples, one cured in the presence of bis-alkene functionalized cavitand C2A (Table S2 , Entry II) and the other with unfunctionalized QxCav CV (Table S3 , Entry II) were performed. The extracted polymer and the organic phase were analysed by UV-Vis spectroscopy. Fig. S2 shows that the absorption pattern of the cavitand is retained for PDMS-C2A in the polymeric specimen, while it is not present in the Table S3 , entry II and V respectively).
Figure S4
Normalized UV-Vis spectra of PDMS-C4AL (0.7% w/w, Table S2 entry XII) upon progressive elongation.
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Figure S5
Normalized UV-Vis spectra of QxCav C4A in CHCl3 before (black) and after (magenta) the addition of TFA. Table S6 , entry I and IV respectively).
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PU samples
Figure S8
Ratio of adsorption values at 348 and 318 nm as function of the strain for PU-C4H
(0.3% w/w, Table S5 entry VII) (black squares) and PU-CV (0.3% w/w, Table S6 entry II) (red circles); initial values are subtracted for direct comparison of the two trends (black and red lines).
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Figure S9
Normalized UV-Vis spectra of PU-C1H (0.3% w/w, Table S5 entry IV) upon progressive elongation.
Figure S10
Normalized UV-Vis spectra of PU-C2H (0.3% w/w, Table S5 entry II) 
Figure S14
Normalized emission spectra of PU-CV (0.01% w/w, Table S6 entry III) upon tensile elongation.
